The title compound, [Cu(C 6 H 4 NO 2 ) 2 (C 16 H 38 N 6 )] has been synthesized and characterized by structure analysis based on synchrotron data and by FT-IR spectroscopy. The asymmetric unit consists of half of the Cu II complex, the other half being completed by inversion symmetry. The Cu II ion has a tetragonally distorted octahedral coordination sphere with four secondary N atoms of the azamacrocyclic ligand in the equatorial plane [Cu-N eq = 2.018 (12) Å ] and two O atoms of the isonicotinate anions at the axial positions [Cu-O ax = 2.4100 (11) Å ]. Intramolecular N-HÁ Á ÁO hydrogen bonds between one of the secondary amine N-H groups of the azamacrocyclic ligand and the noncoordinating O atom of the isonicotinate ions stabilize the molecular structure. Intermolecular N-HÁ Á ÁN hydrogen bonds between the other macrocyclic N-H group and the pyridine N atom of an adjacent isonicotinate anion as well asinteractions [centroid-to-centroid distance 3.711 (2) Å ] lead to the formation of rods parallel to [001] .
Chemical context
The coordination chemistry of macrocyclic ligands has attracted extensive interest due to their potential applications in material science, chemistry and metalloenzymes (Lehn, 1995; Carnes et al., 2014) . In particular, Cu II macrocylic complexes involving vacant sites in an axial position are feasible candidates for assembling supramolecular materials, with potential applications as gas-storage materials (Suh et al., 2012) as well as catalysts for co-polymerization of carbon dioxide and cyclohexene oxide (Tsai et al., 2014) . Moreover, Cu II complexes with tetraazamacrocyclic ligands involving alkyl moieties have been investigated as magnetic materials with various auxiliary ligands such as metal cyanide, azide, and dicyanamide (Bi et al., 2012) .
Isonicotinic acid is a versatile anion which can easily bind to transition metals via the carboxyl group or the pyridine N atom, thus allowing the assembly of multidimensionally structured compounds or heterometallic complexes (Liu et al., 2006) .
Here, we report on the synthesis and crystal structure of a Cu II azamacrocyclic complex with two isonicotinato coligands, trans- (1,8-dibutyl-1,3,6,8,10,13-hexaazacyclotetradecane-4 
Structural commentary
In compound (I), the Cu II ion lies on an inversion center and is coordinated by the four secondary amine N atoms of the azamacrocyclic ligand in the equatorial plane and by two O atoms from the isonicotinate anions at the axial positions, resulting in a tetragonally distorted octahedral geometry, as shown in Fig. 1 . The average Cu-N eq bond length is 2.018 (12) and the Cu-O ax bond length is 2.4100 (11) Å . This difference can be attributed either to a large Jahn-Teller distortion effect of the Cu II ion and/or to a ring contraction of the azamacrocyclic ligand (Halcrow, 2013) . The six-membered chelate ring (Cu1-N1-C2-N3-C3-N2) adopts a chair conformation and the five-membered chelate ring (Cu1-N1-C1-C4-N2) a gauche conformation (Min & Suh, 2001 ). The two C-O bond lengths of the carboxylate group are 1.255 (2) and 1.258 (2) Å , indicating that this group is fully delocalized with a bond angle (O1-C9-O2) of 126.8 (1) . Intramolecular N1-H1Á Á ÁO2 hydrogen bonds between one of the secondary amine groups of the azamacrocyclic ligand and the O atoms of a coordinating isonicotinate anion stabilize the molecular structure ( Fig. 1 and Table 1 ).
Supramolecular features
The N atoms of the isonicotinate ions form intermolecular N2-H2Á Á ÁN4 hydrogen bonds (Steed & Atwood, 2009 ) with the adjacent secondary amine group of the azamacrocyclic ligand ( Fig. 2 and Table 1 ). The pyridine rings of the isonicotinate co-ligand are involved in -stacking interactions [centroid-to-centroid distance 3.711 (2) Å ]. The interplanar separation and dihedral angle between the pyridine rings in adjacent isonicotinate anions are 3.522 (2) Å and 0.0 , respectively, implying a parallel assignment to each other (Hunter & Sanders, 1990) . The hydrogen-bonding andinteractions generate rods of interacting molecules parallel to [001].
Database survey
A search of the Cambridge Structural Database (Version 5.35, May 2014 with three updates; Groom & Allen, 2014) indicate that only one Cu II azamacrocyclic complex having butyl pendant groups has been reported (Kim et al., 2015) . Table 1 Hydrogen-bond geometry (Å , ). Symmetry code: (i) Àx þ 1; Ày þ 1; Àz.
Figure 1
The molecular structure of (I), showing the atom-labelling scheme, with displacement ellipsoids drawn at the 50% probability level. Intramolecular N-HÁ Á ÁO hydrogen bonds are shown as red dashed lines.
[Symmetry code: (i) Àx + 1, Ày + 1, Àz + 1.]
Figure 2
View of the crystal packing of (I), with N-HÁ Á ÁO hydrogen bonds and -interactions shown as dashed lines (red: intramolecular hydrogen bonds, green: intermolecular hydrogen bonds, cyan: -interactions).
Synthesis and crystallization
Compound (I) was prepared as follows. The starting complex, [Cu(C 16 H 38 N 6 )(ClO 4 ) 2 ], was obtained by a slight modification of the reported method (Kim et al., 2015) . To an MeCN (10 mL) solution of [Cu(C 16 3097, 2954, 2929, 1596, 1544, 1365, 1280, 1016, 964 .
Safety note: Although we have experienced no problem with the compounds involved in this study, perchlorate salts of metal complexes are often explosive and should be handled with great caution.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . All H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms, with C-H distances of 0.95 (ring H atoms) or 0.98-0.99 Å (open-chain H atoms) and an N-H distance of 1.0 Å with U iso (H) values of 1.2 or 1.5U eq of the parent atoms. Computer programs: PAL ADSC Quantum-210 ADX (Arvai & Nielsen, 1983) , Sheldrick, 2008 Sheldrick, , 2015b , DIAMOND4 (Putz & Brandenburg, 2014) and publCIF (Westrip, 2010) .
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